Introduction
Loss of lumbar lordosis in patients with ankylosing spondylitis (AS) can result in severe sagittal alignment deformities often causing inability to look straight ahead with restriction of activities of daily living. Corrective spinal osteotomy may be considered to restore the patient's balance and ability to see straight ahead.
Correction techniques are broadly divided into two categories: open wedge osteotomy (OWO), i.e. SmithPeterson osteotomy, and the closing wedge osteotomy (CWO), i.e. pedicle subtraction osteotomy. The CWO is preferred because of the low complication and mortality rates compared to OWO.
Here, a correction of a kyphotic deformity in a patient with AS employing a modification of a standard CWO is demonstrated.
Case description
The patient, a 44-year-old male with AS presented with a progressive spinal kyphosis. He had a saggital imbalance and was able to stand erect only by flexing the hips and knees. Although the thoracolumbar spine was fused completely, the cervical spine had a good range of movements. Neurology was normal. The hips joints were normal.
The whole spine X-ray showed obliteration of the lumbar lordosis with a kyphosis of 22°. The thoracic kyphosis was exaggerated and measured 57°.
Surgical procedure
The procedure was performed under general anaesthesia. Awake endotracheal intubation was performed with bronchoscope assistance. The patient was placed prone on bolsters on a radiolucent table. The table was flexed slightly initially, so that returning to the horizontal would aid in closure of the osteotomy.
The spine was exposed posteriorly and pedicle screws inserted three levels above and below the osteotomy site L1.
A vertebral body wedge osteotomy was performed just caudal to the L1 superior endplate. The wedge was planned so as to have the apex at the the anterior one-third of the vertebral body with the base posteriorly.
Using a sharp osteotome the supraspinous ligament with the tips of the L1 and T12 spinous process was reflected superiorly and the supraspinous ligament secured with a stay suture. The upper one-third of the L1 and the lower half of the T12 spinous process and lamina were excised to expose the thecal sac. The cephalad half of both the L1 pedicles was then excised. The paraspinal muscles were erased laterally to expose the transverse process which was excised. Cobb elevator and cautery dissection was used develop a plane between the paraspinal muscles and the vertebral body. The plane was further developed using gauze ribbon dissection, to expose the lateral cortex of the vertebral body.
Using an osteotome, a cut was made a few millimetres caudal to and parallel to the L1 superior endplate up to the anterior one-third of the body. A second cut was made 5-6 mm below and oblique to the first cut to mark out the wedge to be excised. The depth of the wedge and direction of the cuts was confirmed fluoroscopically. The lateral cortex was then osteotomised up to the anterior one-third of the body. The body was de-cancellated to allow for closure of the osteotomy. Throughout the osteotomy care was taken to adequately protect the thecal sac. A similar procedure was performed on the contralateral side.
A temporary stabilising rod was placed to avoid sudden translation of the spine while performing the osteotomy. The intervening posterior cortex between the lateral wedges, anterior to the thecal sac was then gently excised, taking care to protect the thecal sac.
Contoured rods were connected to the screws, but not tightened completely. The flexed table was gently flattened to close the osteotomy posteriorly. A close watch was kept on the osteotomy site to look for thecal sac kinking by the leading margins of the lamina. If the thecal sac is kinked, further closure is stopped temporarily and the lamina margins are either excised appropriately or the inner surface of the lamina is undermined.
Gentle compression of the screws across the osteotomy and final tightening was performed. Fusion was performed with local grafts and the supraspinous ligament reattached.
Post-op procedure
Postoperative radiographs showed good implant position and correction of 32°of the lumbar kyphosis. The patient is ambulated in a TLSO brace as soon as pain allows. The brace is used for a period of 3 months.
Discussion and conclusion
The kyphosis is best corrected with lumbar lordosating osteotomy, as the deformity is primarily due to loss of lumbar lordosis. Correction achieved with a lumbar osteotomy is better that a thoracic osteotomy because of the longer lever arm. The relatively narrow thoracic spinal canal renders the midthoracic spinal cord more vulnerable to perioperative injury than the cauda equine in its spacious spinal canal.
In a CWO the posterior elements of one vertebra, including the lamina, articular processes, and pedicles, with the posterior wedge of the vertebral body, are resected. Correction is achieved by passive extension of the lumbar spine to close the posterior osteotomy with an anterior hinge. Internal fixation with transpedicular fixation is used to ensure immediate stability and rapid consolidation. On an average 30°-40°of correction is achieved per osteotomy level.
The neural arch sparing osteotomy is a modification of the CWO that has the advantages of preserving the posterior neural arch which reduces the development of epidural fibrosis and also provides a bed for fusion [1] [2] [3] .
